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Abstract 
In the lake Ellidavatn, southwest Iceland, fish samples were collected 
with gillnets of one mesh-size once or twice a month for two years. 
Stomach samples of 961 Arctic char and 429 brown trout were anal- 
ysed. The annual diet of char consisted of chironomid larvae (31%), 
cladocerans Eurycercus lamellatus (19%), bivalves Pisidium spp. 
(16%), water snails Lymnaea peregra (15%), chironomid pupae 
(8%) and char eggs (5%) and that of trout consisted of sticklebacks 
(76%), salmonids (7%) and L. peregra (6%). The average percentage 
of indigestible plant remains and gravel in the stomach content was 
much higher for the char (14%) than trout (3%). There were large 
seasonal changes in the diet of char: char eggs were consumed in au- 
tumn, chironomid larvae mostly from autumn to spring, chironomid 
pupae in summer and E. lamellatus from summer to autumn. No sea- 
sonal changes in the diet of trout were seen. The diet overlap of char 
and trout was very low, usually about 10%, reaching amaximum of 
about 30% in late summer 1976 when the common diet was mainly 
E. lamellatus and chironomid pupae. The resource partitioning in E1- 
lidavatn indicates that char are better adapted to preying on small 
benthic invertebrates than piscivorous trout. The segregation i the 
diet of the two species indicated competition for restricted food sup- 
ply, which was also consistent with slow growth and low condition 
factor of char (0.8-1.0) and trout (1.0) in Ellidavatn. The prey of 
trout were two orders of magnitude larger than the prey of char which 
may explain why adult char grew more slowly (2 cm y-~) than adult 
trout (4 cm y-l) and reached sexual maturity at a smaller size (30 cm) 
than trout (40 cm). 
Introduction 
Studies of food selection by trout and char in Scandinavia 
have shown that when only one of the species is present in a 
lake (allopatry), the diet of both is similar, whereas when 
both species occupy the same lake (sympatry), the diet of the 
two species is usually very different (NmssoN 1955, 1960, 
1963, 1965, 1967; KLEMETS~N 1968; JOHNSEN 1978; HINDAR 
& JONSSON 1982; LANGELAND et al. 1991; HAMMAR 1998). In 
sympatry, increasing diet overlap of char and trout has been 
assumed to be due to increase in abundance of a particular 
food item. Most of these studies have been carried out during 
the summer and autumn season only. In sympatry, Arctic char 
tend to feed on smaller prey than brown trout (NILSSON & PE- 
JLER 1973; SVARDSON 1976; HEGGE et al. 1989; DERVO et al. 
1991). Prey size may influence life history of fish, as both 
growth rate (WANKOWSKI ~3 THORPE 1979; P~TCHER & HART 
1987; MITTELBACH 1983; WOOTTON 1990; JONSSON et al. 
1999) and size at maturity (JoNSSON & JONSSON 1993) may 
increase with increased prey size. 
The aim of the study was to compare seasonal changes in 
the diet of sympatric trout and char over a two year period 
and see whether the food segregation of these two species 
persisted throughout the year and to find out whether the se- 
lected prey size might affect he growth and maturity of these 
two species. 
This paper is based on a B.Sc. honours program carried 
out at the University of Iceland in the years 1974-76. The 
Municipality of Reykjavfk recently made plans to develop 
the area around Ellidavatn and needed background informa- 
tion about he ecology of the lake. This was seen as an oppor- 
tunity to rework all the data for this study site and to publish 
the most interesting material. 
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Study site 
Ellidavatu is a small and shallow lake close to Reykjav~, 
Iceland, at 64°06 N and 21°47 W, 75 m above sea level. The 
lake has a surface area of 2 km z and is 1-3 m deep. A hydro- 
electric dam built in 1921 increased the area of the lake by 
about 50%. The bottom of the newly formed part is still turf 
with scattered rocks. In the old part of the lake, the bottom is 
soft and muddy. Most of the shore is rocky with a strip of 
hard bottom substrate a few metres wide. There are two tribu- 
taries, H61msfi and Sudurfi, and one outlet river, Ellidafi 
(Fig. 1). The mean runoff from Ellidavatn during the observa- 
tion period was about 6.5 m 3 s -~ (Reykjavl'k Electricity, log 
books) which means that on average the renewal time was 
approximately one week. For 80% of the time the water level 
was between 74.4-74.8 m above sea level, maximum range 
74.1-75.0 m (ReykjavN Electricity, log books). The water 
temperature was 0 °C from November to February but 
8-12 °C from June to August. The lake was frozen from 
November to March, the ice being thickest (25-50 cm) in 
February. 
Approximately half of the bottom was covered with 
macrophytes, mostly Myriophyllum alterniflorum CAND., 
Potamogeton spp., Nitella sp., Eleocharis palustris (L.) and 
Littorella uniflora (L.). On mud and turf bottom, oligochaetes 
and chironomid larvae were the dominant axa followed by 
bivalves Pisidium spp., trichopteran larvae, water snails Lym- 
naea peregra (MOLL.) and leeches Hirudinea. On hard bot- 
tom, L. peregra, chironomid larvae and trichopteran larvae 
were the dominant axa. During late summer and autumn, the 
cladoceran Eurycercus lamellatus MOLL. was numerous in 
the lake. Few birds were seen on the lake, except 10-50 
whooper swans [Cygnus cygnus (L.)], from April to October. 
The dominant fish species in the lake were Arctic char 
[Salvelinus aIpinus (L.)], brown trout (Sahno trutta L.) and 
threespine stickleback (Gasterosteus aculeatus L.). Eel [An- 
guilla anguilla (L.)] and Atlantic salmon (Salmo saIar L.) 
also occupy the lake. The annual catch by rodfishing was ap- 
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Fig. 1. Ellidavatn with tributaries, outlet river (EllidM) and sam- 
pling site (x). 
proximately 3000 char and trout in Ellidavatn, and 
1000-2000 salmon (grilse) in the outlet river, during the 
study period (ANTONSSON 1998). The char spawn in the lake 
and the trout in the tributaries. A negligible percentage of the 
char and trout in Ellidavatn are anadromous (ANTONSSON & 
GUDJONSSON 1998). 
In the present study from 1974-1976, 25% of the fish sam- 
pled were trout and 75% char, but in a gillnet survey in the 
autumn from 1984-1997 the percentage of trout in the catch 
increased with time from 31% to 86% (ANTONSSON & GUD- 
JONSSON 1998) at the same time as the density of salmon 
smolts in the tributaries declined (ANTONSSON 1998). 
Methods 
The sampling site was at the east shore of the lake near the farmhouse 
Ellidavatn (Fig. 1). Fish samples were obtained by two or three 
monofilament bottom gillnets, 24 m long and 1.15 m deep, with a 
single mesh size of 22 mm (knot-to-knot). The nets were tied togeth- 
er and set from a small boat at a right angle to the shore. When the 
lake was frozen, the nets were set by pulling them under the ice be- 
tween two preset buoys. Water temperature was measured at the sam- 
pling site before and after deployment of the nets. 
Fish samples were taken twice a month during the first twelve 
month period (November 1974 to November 1975) and once a month 
during the second twelve month period (November 1975 to Novem- 
ber 1976). For the first six months, and also during the following 
winter, the nets were set for approximately 20 hours, but at other 
times the nets were usually set for 1-3 hours. There was a special 
sampling procedure in September 1975, April 1976 and November 
1976 when nets were deployed for up to 72 hours and the fish re- 
moved every 3 hours to study the diel changes in stomach content of 
char and trout (BJORNSSON 2001). For the last twelve month period, 
the nets were usually set for less than 3 hours both in the evening and 
morning. From a total catch of 1259 char and 429 trout, stomach con- 
tents were analysed for 961 char and 429 trout. Nets were set 118 
times. However, samples close in time were pooled to obtain a suffi- 
cient sample size. For char, 26 pooled samples were obtained, seven 
with 13-19 fish, 15 with 20-30 fish and four with 31-239 fish. For 
trout, 16 pooled samples were obtained, eight with 11-19 fish, four 
with 20-30 fish and four with 32-91 fish. In the pooled samples, 
mean lengths ranged between 22.1 to 27.7 cm (85% of the samples 
between 22-26 cm) and between 22.9 to 32.9 cm (81% of the sam- 
ples between 22-30 cm) for char and trout respectively. 
Fish length was measured from tip of the snout to end of the 
longest caudal ray when squeezed to an extreme position. The weight 
of the ungutted and unbled fish was usually measured with spring 
balances (Pesola): 100, 300 and 1000 g scales. The precision was 1 g 
for the first two scales and 5 g for the last one. The fish were usually 
measured within a few hours after emoval from the nets. 
Otoliths were collected for age determination. To obtain informa- 
tion about he growth of fish smaller than those sampled by the nets, 
additional sampling was carried out from the shore after dark with a 
handnet and pocket light. The trout otoliths were easy to read, but the 
char otoliths were unclear, especially for individuals above 30 cm. 
Therefore the growth rates of recaptured char tagged in October 1973 
and June 1974 were used instead. The growth curve for char was con- 
structed from these data by first entering on the graph the length in- 
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crements for the smallest and youngest char most easily aged. Then 
the length increments for fish in order of increasing size at tagging 
were entered on the graph using the previously entered growth to de- 
termine the most likely age at tagging. 
Sexual maturity was determined to seven stages according to 
DAHL (1917) (I-III gonads from <1/3 to 1/2 of body cavity, IV-V go- 
nads from 2/3 to 1/1 of body cavity, VI running roe or milt, VII 
spawned fish). Fish of stages IV-VII were defined as sexually 
mature. 
The stomach contents were put in glass vials with a mixture of 
isopropanol (70%), water (20%) and glycerol (10%). A magnifying 
lamp (x2) or stereoscope (xl0) was used to identify the contents to 
groups of prey and indigestible plant remains and gravel. Each group 
was drained briefly on tissue paper and weighed with an accuracy of 
0.01 g. In undigested samples, the number of prey was determined to 
estimate the mean weight of the different prey species. The tri- 
chopteran larvae were weighed without heir cases. 
Fulton's condition factor (K) was calculated for each fish as 
K= 100xWxL 3, 
where W is the weight in g and L length in cm (BAGENAL & TESCH 
1978). The stomach content of each fish was expressed as a percent- 
age of the fish weight before mean food composition i pooled sam- 
ples was calculated. The percentage overlap (O) in diet between trout 
(x) and char (y) was defined as the sum of the lower weight percent- 
ages (P,~,,(xi. y )) of food category i in the diet of species xand y: 
O = ~ Pmin (xi. yi), 
i=1  
e.g. if at a particular time the diet of trout was 85% sticklebacks, 10% 
L. peregra and 5% chironomid pupae and the diet of char, 30% L. 
peregra, 30% chironomid pupae and 40% chironomid larvae, the 
overlap would be 0 + I0 + 5 + 0 = 15% [this is equivalent toSchoen- 
er index (ScHOENER 1970)]. The 95% confidence limits (CL) for a bi- 
nomial distribution were obtained from DALY, BOURKE & 
McGILVRAY (1991) and 95% CL for the median were found by the 
method escribed by CAMPBELL (1967). 
Results 
Fish size 
There was a large difference in the length distribution of char 
and trout (Fig. 2). The nets caught smaller trout (17-19 cm) 
than char because the trout were more robust han the char. 
The nets also caught many more large trout than large char, 
e.g. 28% of the trout were >30 cm but only 8% of the char, 
and 8% of the trout were >40 cm but only 0.7% of the char. 
Mean lengths were 24 and 27 cm and mean weights were 142 
and 254 g, for char and trout respectively. 
Seasonal changes in diet 
There were marked seasonal changes in the diet of char 
(Fig. 3). Char eggs were mainly taken in November, chirono- 
mid pupae in May-August, E. lamellatus in July-October 
and chironomid larvae in September-May. The proportion of 
L. peregra and Pisidium spp. varied irregularly with time of 
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Fig. 2. Length distribution of char and trout in Ellidavatn 1974-76 
sampled with gillnets of mesh size 22 mm (knot-to-knot). 
year. The diet of trout was very different from the diet of char 
and less variable. More than 80% of the trout diet was fish, 
sticklebacks and salmonids. In one of the pooled samples in 
the summer 1976, the calculated proportion of salmonids was 
68% of identifiable prey. However, this high proportion re- 
sulted from only one large trout which had eaten one large 
salmonid. Thus, the results did not suggest a seasonal change 
in the diet of trout. 
To estimate the mean share of different prey over the two 
year period an average for all the pooled samples was calcu- 
lated. The mean diet of the char, thus, consisted of chirono- 
mid larvae 31%, E. lamellatus 19%, Pisidium spp. 16%, L. 
peregra 15%, chironomid pupae 8% and char eggs 5%. The 
mean diet of the trout consisted of sticklebacks 76%, 
salmonids 7% and L. peregra 6%. The mean percentage of
indigestible plant remains and gravel in the stomach content 
was much higher (ANOVA, n = 26 and 16, P -- 0.002) for 
char (14%) than trout (3%) reaching a maximum of about 
30% in the period June-August (Fig. 3). 
The overlap in the diet of char and trout was very low, usu- 
ally around 10%, except during the summer and autumn 1976 
when the overlap was around 30%. At that time the common 
diet was mainly E. lamellatus and chironomid pupae (Fig. 4). 
The only common prey of char and trout throughout the year 
was L. peregra, but the mean percentage of this prey was sig- 
nificantly higher in the diet of char than trout (ANOVA, 
n = 26 and 16, P = 0.003). 
Frequency of prey 
To study the relative importance of the less frequent prey the 
weight of a particular prey was summed up for all the fish 
stomachs and the frequency of stomachs with that prey noted 
(Tables 1 and 2). The results how that char fed almost exclu- 
sively on invertebrates whereas trout were predominantly 
piscivorous. For char four food items constituted more than 
10% of the stomach weight and all of these items were found 
in a large fraction of the stomachs (Table 1). For trout only 
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two food items were above 10% of the stomach weight, stick- 
lebacks and salmonids. However, the frequency of salmonids 
was very low (Table 2) and the high proportion of salmonids 
resulted from one large trout (1800 g) which was caught 25 
May 1976 containing one 57.8 g salmonid. If this one fish is 
omitted from the calculations the proportions become: 77% 
sticklebacks, 7% salmonids and 6% L. peregra. Trout had a 
higher proportion of empty stomachs (15 %) than char (8 % ). 
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Table 1. The total food content of 961 char stomachs from Ellida- 
vatn 1974-1976 and the frequency of stomachs with particular prey; 
L = larvae, P = pupae, A = adult. 
Prey Weight of prey Fish with certain 
prey item 
g wet wt. % of number % of 
identif, total 
prey number 
Chironomidae (L) 101.01 30.8 779 81 
Eurycercus lamellatus 79.37 24.2 447 47 
Lymnaeaperegra 51.98 15.8 498 52 
Pisidium spp. 44.03 13.4 604 63 
Char eggs 25.33 7.7 19 2 
Chironomidae (R A) 12.14 3.7 217 23 
Trichoptera (L) 4.69 1.4 208 22 
Gasterosteus aculeatus 2.32 0.7 5 1 
Oligochaeta 2.18 0.7 6 1 
Copepoda 1.80 0.5 198 21 
Hirudinea 0.81 0.2 187 19 
Trichoptera (R A) 0.59 0.2 44 5 
Ephemeroptera (L) 0.41 0.1 54 6 
Haliplusfulvus (L) 0.26 0.1 22 3 
Total stomach content (g) 404.58 
Total food content (g) 343.69 
Plant remains and gravel (g) 60.89 
Identified prey (g) 327.70 
Unidentified prey (g) 15.99 
Empty stomachs 74 
Table 2. The total food content of 429 trout stomachs from Ellida- 
vatn 1974-1976 and the frequency of stomachs with particular prey; 
L = larvae, P = pupae, A = adult. 
Prey Weight of prey Fish with certain 
prey item 
g wet wt. % of number % of 
identif, total 
prey number 
Gasterosteus aculeatus 142.91 58.7 260 61 
Salmonidae 71.62 29.4 14 3 
Lymnaea peregra 11.12 4.6 180 42 
Trichoptera (L) 5.94 2.4 241 56 
Chironomidae (R A) 3.16 1.3 49 11 
Eurycercus lamellatus 2.56 1.0 105 24 
Chironomidae (L) 2.17 0.9 149 35 
Haliplusfulvus (L) 1.57 0.6 49 11 
Agabus bipustulatus (A) 0.41 0.2 6 1 
Char eggs 0.36 0.1 2 0 
Pisidium spp. 0.30 0.1 62 14 
Trichoptera (R A) 0.21 0.1 16 4 
Terrestrial arthropods 0.20 0.1 15 3 
Haliplusfulvus (A) 0.14 0.1 11 3 
Agabus bipustulatus (L) 0.13 0.1 6 1 
Total stomach content (g) 249.47 
Total food content (g) 244.55 
Plant remains and gravel (g) 4.94 
Identified prey (g) 243.24 
Unidentified prey (g) 1.29 
Empty stomachs 65 
Size of prey and predator 
The prey of char were two orders of magnitude smaller than 
the prey of trout. The prey sizes found in char stomachs were 
(mean weight _+ 95% CL): chironomid larvae 3 _+ 0.3 mg, 
E. lamellatus 1 + 0.1 mg, Pisidium spp. 2 -+ 0.2 mg, L. pere- 
gra 8 _+ 0.8 mg, chironomid pupae 2 + 0.4 mg and char eggs 
32 + 4 rag. The mean weights in trout stomachs were stickle- 
backs 189 + 21 rag, salmonids 6 + 12 g and L. peregra 
15 +3rag .  
The mean weight of L. peregra was almost twice as large 
in trout stomachs as in char stomachs. However, the mean 
weight of trout (254 g) was also much larger than the mean 
weight of char (142 g) in the fish samples. The median 
weight of L. peregra increased only slightly with size of char 
<45 cm and trout <35 cm, but the largest trout (35-45 cm) 
clearly ate the largest L. pemgra (Table 3). For equal size 
classes of fish, the median weight of L. peregra was higher 
for trout than char. 
For the char, the proportion of E. lamellatus decreased 
with fish length whereas the proportion of L. peregra and 
char eggs increased with fish length (Table 4). For the trout, 
Table 3. The average weight (mg) of Lymnaea peregra consumed 
by different size-classes of char and trout in Ellidavatn 1974-1976; 
number of measurements (n), median and 95% confidence limits 
(CL). 
Length Char Trout 
class 
(cm) n median 95% CL n median 95% CL 
15-24.9 322 5.5 4.5-7.1 76 9.6 6.0-10.5 
25-34.9 147 6.2 4.5-9.0 54 9.8 6.7-10.7 
35-44.9 16 7.0 3.0-18.0 39 17.0 9.8-30.0 
the proportion of salmonids increased with fish length, but 
the proportion of sticklebacks and L. peregra remained un- 
changed with length. The mean length (_+ 95% CL) of trout 
was much larger for fish eating salmonids (36.7 + 5.4 cm, 
n -- 14) than fish eating sticklebacks (26.9 _+ 0.8 cm, n -- 260). 
The percentage of indigestible plant remains and gravel in the 
stomach content (I) increased significantly with the weight 
(W) of char (I = 16.9 + 0.024 W, n = 624, re= 0.02, P < 0.001) 
but not with the weight of trout. 
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Table 4. The diet composition (% by weight) for different size- 
classes of char and trout in Ellidavatn 1974-1976. 
Prey Length classes (cm) 
15-24.9 25-34.9 35-44.9 
Char: 
Chironomidae (L) 35 22 29 
Chironomidae (RA) 3 4 2 
Lymuaea peregra 11 16 30 
Pisidium spp. 11 16 14 
Char eggs 5 11 10 
Eurycercus lamellatus 27 22 7 
Other prey 8 9 8 
Number of char 667 263 29 
Trout: 
Gasterosteus aculeatus 76 82 73 
Salmonidae 5 4 12 
Lymnaea peregra 8 3 7 
Other prey 11 11 8 
Number of trout 226 134 61 
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Fig. 6. Growth in length of char and trout in Ellidavatn. The straight 
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of Freshwater Fisheries). The dots are based on age determination 
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Fig. 5. Condition factor (gcm -3) for char and trout in Ellidavatn 
1974-76 (mean with 95% CL). 
Condition factor 
The trout were generally more robust han the char in Ellida- 
vatn, the mean condition factor was normally about 1.00 for 
the trout and about 0.86 for the char (Fig. 5). The mean condi- 
tion factor of the trout decreased slightly from November 
1974 to June 1975 (1.08-0.96) but remained unchanged after 
that (0.96-0.99). The mean condition factor of char was low- 
est in the period December to April (0.80-0.84) and highest 
in the period July to October (0.87-0.98). The autumn 1976 
was the only time when the condition factor was not signifi- 
cantly higher for the trout than char. On the average the con- 
dition factor (K) increased slightly with length (L) of char 
(K = 0.713 + 0.00608 L, n = 803 , /= 0.12, P < 0.00001) but 
decreased slightly with length of trout (K = 1.081 - 0.00255 L, 
n = 364, ra= 0.06, P < 0.00001). 
Growth and sexual maturity 
The growth data for char indicate that the growth in length 
was greatest during the first three years, 7 cm per year, from 
three to five years of age the length increment was 4 cm per 
year, decreasing to 2 cm per year after the age of 5 years 
(Fig. 6). The growth pattern of the trout was very different 
from that of char. For the first two years the trout only grew 
4.5 cm per year, but between two to five years of age their av- 
erage growth was 9 cm per year (Fig. 6), decreasing to4 cm 
per year after the age of 5 years. 
Only a small proportion of the sampled fish was sexually 
mature, 11% of the char and 14% of the trout. The results in- 
dicate that the char became sexually mature at a much small- 
er size than the trout. The proportion of sexually mature char 
increased suddenly at the length of approximately 30 cm 
(5 years of age) but the proportion of sexually mature trout 
increased at the length of approximately 40 cm (6 years of 
age) (Fig. 7). 
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classes with 95% CL for binomial distribution). 
Char with running milt or roe were captured in the period 
September-November, a total of 16 males and three females. 
Trout with running milt and roe were captured in the period 
September-October, a total of 16 males and two females. The 
proportions of males and females in the samples indicate that 
the males are more active than the females during the spawn- 
ing period. 
Discussion 
Food selection 
In the present study the diet of the char was completely dif- 
ferent from that of trout throughout the two year monitoring 
period, supporting earlier findings of resource partitioning 
and niche shift by sympatric har and trout (see introduction). 
In Ellidavatn, the trout but not the char preyed heavily on 
sticklebacks. However, in lakes where trout are rare or ab- 
sent, sticklebacks are often a large part of the char diet (Nms- 
SON 1955; ADALSTEINSSON 1976, 1979; MALMQUIST et al. 
1985; GUDBERGSSON & ANTONSSON 1997) indicating the de- 
terrent effect of the trout on the food selection of char. Stick- 
lebacks were preferred by all length groups of piscivorous 
trout and char (L'ABB£E-LUND et al. 1992). 
NILSSON (1955) suggested that large abundance of particu- 
lar prey at specific times of year resulted in the breakdown of 
food segregation by char and trout. In Ellidavatn the diet 
overlap was usually very low (10%) except in late summer 
1976 (30%) when the common prey were E. lamellatus and 
chironomid pupae. Increasing condition factor of char indi- 
cates relatively high abundance of these two prey species at 
the time. 
In several extensively studied high altitude lakes in north- 
ern Sweden the diet overlap of Arctic char and brown trout 
was highly variable, usually ranging between 20-80% (NILs- 
SON 1960; HAMMAR 1998). Generally, the overlap was greater 
in early summer than in the autumn. The strong diet segrega- 
tion of char and trout in Ellidavatn indicate strong competi- 
tion for food for most of the two year study period. 
In char lakes where trout is not present or only present in 
low numbers two to four morphs of char may develop (SAND- 
LUND et al. 1992). In Thingvallavatn, a large lake in south- 
west Iceland four morphs have developed. One morph is a 
piscivore (PI), one a planktivore (PL), one a small benthivore 
(SB) and one a large benthivore (LB). The diet overlap be- 
tween morphs co-occurring in the same habitats were gener- 
ally lower than 30%, except between SB and SL morph 
(SANDLUND et al. 1992). It is interesting that the PI morph 
takes the same position as the trout in Ellidavatn, specializing 
in sticklebacks. 
The resource partitioning in Ellidavatn indicated that char 
are better adapted to feeding on small benthic invertebrates 
than trout which in turn are better adapted to piscivory than 
char. Daily the char must eat a large number of prey to fulfill 
their energy requirement. Thus, they have to spend a lot of 
time searching for and separating their small prey from the 
bottom substrate. The trout, on the other hand, may have to 
attack swiftly few but relatively large and fast swimming 
prey. This difference in feeding behaviour may explain why 
much larger quantities of indigestible plant remains and grav- 
el were found in the stomachs of char compared to trout and 
why char eggs were only taken by char and not by trout. This 
is consistent with the idea that trout are more aggressive than 
char. They select a territory which is defended against com- 
petitors, and often they wait in a hiding place to attack an ap- 
proaching prey. Char on the other hand usually swim slowly 
together in a school and pick many small prey in succession 
(FABRICIUS 1953; NILSSON 1955, 1965, 1967; JONSSON & 
OSTLI 1979; HEGGE et al. 1989). 
Condition factor 
The condition factor may give some idea about the feeding 
condition of the fish. In Ellidavatn, the mean condition factor 
of the char and trout ranged between 0.8-1.1. In Icelandic 
rivers and lakes with low stocking density of trout and rich 
feeding conditions mean condition factors of 1.4-1.5 have 
been found (KRISTJANSSON 1978; JOHANNSSON 1993; SKAR- 
PHI~DINSSON 1996). The relatively low condition factor is in 
agreement with the distinct segregation i the diets of char 
and trout in Ellidavatn which is thought o indicate strong 
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competition for restricted food supply (NILSSON 1960; HAM- 
MAR 1998). 
The seasonal changes in the condition factor of trout in E1- 
lidavatn suggest hat the availability of sticklebacks was 
highest in the first six months of the 24 month period. The 
food availability to char seems to have been lowest in winter 
and highest in summer when the largest increase in condition 
factor took place. Apparently, the food availability of char 
was highest in the summer of 1976 at the same time as the 
food overlap of char and trout was at a maximum. 
Growth and sexual maturity 
The faster growth rate of the char compared to trout during 
the first two years of age can be explained by the different 
lifecycle of these two species. Generally, char spawn and 
spend all their lifetime in a lake but trout spawn in rivers 
where the juveniles grow up for the first 1-3 years before en- 
tering a lake (JONSSON & QJSTLI 1979; JONSSON & GRAVEM 
1985; GUDBERGSSON & ANTONSSON 1996). Most of the char 
in Ellidavatn spawn in the lake but also a few in one of the 
tributaries (SIGURDUR GUDJONSSON, Institute of Freshwater 
Fisheries, pers. com.). In Ellidavatn, low growth rate of trout 
juveniles may be due to low temperature and low food avail- 
ability in the tributaries compared to in the lake itself. Ellida- 
vatn is a shallow lake which is warmed up by the sun during 
the summer months. 
Most of the fish food available in Ellidavatn is small ben- 
thos (1-3 mE) which is more suitable as food for juvenile 
than adult char. This may explain the fast growth rate of juve- 
nile char in Ellidavatn. In a lake-river system in Norway, 
where some juvenile trout grew up in a lake and some in a 
river, those trout juveniles which lived in a lake grew faster 
than those which lived in a river (JONSSON & GRAVEM 1985). 
The annual ength increment of char in Ellidavatn de- 
creased rapidly after three years of age whereas the char in 
the eutrophic Lake Myvatn in north Iceland maintained 
growth of 7-8 cm per year up to the age of 5 years (ADAL- 
STEINSSON 1979). The low growth rate of adult char in Ellida- 
vatn may be due to food limitation. As fish grow bigger, it be- 
comes more difficult for them to fulfill their energy require- 
ment by ingesting small invertebrates (WANKOWSKI & THOR- 
PE 1979; WOOTTON 1990; JONSSON & JONSSON 1993). This 
may explain why only a few char grow bigger than 40 cm in 
Ellidavatn. 
On the other hand, the trout in Ellidavatn grow much 
faster than char after the age of three years. This supports ear- 
lier findings that freshwater fish can increase their growth 
rate by switching from invertebrate o piscivorous diet (GAR- 
MAN & NIELSEN 1982; HINDAR & JONSSON 1982; JONSSON et 
al. 1988; SANDLUND et al. 1992; JONSSON & JONSSON 1993; 
SNORRASON et al. 1994; JONSSON et al. 1999). 
In Ellidavatn, char become sexually mature at a younger 
age, and much smaller size, than trout. This supports the hy- 
pothesis proposed by JONSSON & JONSSON (1993) that trout or 
char which switch from invertebrate f eding to piscivory in- 
crease their size and age at maturity. In Thingvallavatn he 
growth curves of the two pelagic morphotypes of char (PL 
and PI) are very similar for the first 3-4 years, while both live 
mainly on zooplankton. Those individuals which maintain 
planktivory (PL) stop growing at a mean length of 20 cm and 
become sexually mature at the age of 3-4 years but those in- 
dividuals which switch to sticklebacks (PI) grow to a mean 
size of 30 cm and become sexually mature at the age of 5-10 
years (MALMQUIST et al. 1985; JONSSON et al. 1988; SNORRA- 
SON et al. 1994). Thus, it seems likely that the 100 fold differ- 
ence in prey size of char and trout in Ellidavatn may have had 
large effects on their size at maturity. 
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